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Abstract of JP1 0228012 

PROBLEM TO BE SOLVED: To shorten the 
wait time of access to a video memory and to 
reduce the power consumption. SOLUTION: 
The need for display refreshing operation is 
eliminated by providing a voltage holding 
circuit 8 for each pixel of an LCD display panel 
7. Further, an LCD address signal 10 is 
supplied to a signal control circuit 9 as the 
external input of an LCD display unit 27 and 
then a display of only arbitrary pixels of the 
LCD display panel 7 is updated under external 
control. Therefore, data transfer to the LCD 
display unit 27 is performed only when a 
system updates (rewrites) display data and 
only data on the pixels which are updated at 
this time need to be transferred. 
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[** win* <?) seal 

tl.lt f t5 C 1 5#ISt t«> L C f 

ss. 

Wit, **1**©M*r£fT5H**ffi*fcitJrr*ai* 

t * d i £#m<t-r<s l c d*3?««. 

iWtah'^xt-^U tCfjIBiS^x-^Wteigl^fT-p VRA 

-r s >^^^fie ey^* ^ u (ra^-r-s v r amhii 

t^LCDr-^efaWfat, ■*<Dte«»Jg&fT 

■5L CD7 H UXfI#£ffi32L CD^Sfcatt-TSL 
CDT FUXfB^a&sNS-i, iWIEL CDy-5Mf 

j;tfiWfSLCDy Hi/xfi^ci«^-f s>^$i 20 

Tifttsy-m, ^-^ais-t-n-ejmaey- h«K 

j«#s<t. mmhCD^-^mn^mLx^-^miz 30 
wm-r «ee * tatay- 9 wm&mvk caa-r s fc*© 

Wmrr- 9 fit * * £ HSU-?- ^ ffi*t <h . 

«ney- Mi»iMEfi^*j:»iiBy- Mnatt 

*£« L T^»T £ y- ir fff^ BJiDf* S>(fB 

l xmmt * y- 9 *k:«ee* w m-? % mi tax- 9 mm 
SrJt^©iW*T i ^^-r-&miiaLCD*^A^;i/i, &m 40 

^.7tLCD^*l§<h, 

[ts*3S5] Bj^-^^tats-r^tfx^-^^u 

CD{4gfg/££ff 3 VRAM? KUXft^fcafcrTSVR 

(Dmifef-t s >y*miJBt*^^ ; EU(cafflL < wtav 50 
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RAMx-^ffi^&.fctfmlfBVRAMT F U*flM*<&K 

jaiBM&^^f 5>ys«naLCD**»Ka»-r*vRA 

MfWWS^aft^&i:, *«■*.&]- CD3R*|eII&£:. 

s^isSL-r-tnieny-NMiBftEKS, y-^sMgftiei 

KKiM&U LCD3i^*JK0«JEEffl*^S»C««* 

«^-r^.m«leISS<h. tfHBVRAM7Fl^X«-§-£§{i 

- h«aK<i *£^-*iia«*<ii*£(fc-r<5a#fli 

^£jjft3M&£:. SflfaVRAMx-^ffl^^SfSLT^- 

^mtHifti-rsmESTOiE^-^JiieiiiEiKKaaT* 

*s«L-oB»-r*y- MiicmEESBMiaT 

* ffitay- h mmmmm t , m sax- * 

^fa^-^^a^f^iSct^fifapgiBT 1 -^^^ 

t, *iULCD«*«t, *#-r^^i^^®t-r 

[«*«6] SftiB*E«»^gktt, CMOS-FET 

1, 3, 4*fett5fB«©LCD^^SBo 
[ffl*JS7] HfHB«E«^^g«. 1 OiiMSI 

fOLCD^gi. 

c«*jrio] waaB*»«¥att. vramtku 

OLCD^Si. 
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3 51, 4 31, 6 51, 6 71, 6 8S. 1 



( 3 ) 

3 

9 9 4^1 1^1 Btttt rjfcittf^ttft^^^U-f 
Z>£o\z, &mm\ZDR AM<B*^Uii;Mc<Kfc*£<b 
tfEtt^frfclf^/^y (VRAM) )5^«»IW«C* 

[0 0 0 3] 01411 Se^C9LCDS^/^;l/C0F^gg 
«B£^T«IB&0T&So Yffc&ftK^ff^iX i 

(i = i, 2, m ; xmjj$i<Dmm$k&Mm<Dm io 

tX|ft56Fla»w3fe4«^«Y j (j = l, 2, 
N ; Y«D*ft<0iB*Sc*tNffl<0*^) <D»XjStt, 

H5>^M7f 1 9teY j 1 8Jcy-h*«2 4 

fimmztix^T. y j {cjE«jE*ijpx^iHi/-r>« 
§o >mM2 o trttx i 2 2**sa*sn» v-x 

«jfi2 1 ^ttH*Pij 2 3«^tlX i 2 2 {CUD*.** 

on*pij<oaii«siwwf So 20 

[0 0 0 4] HI 5 H ?glO^*<7}&W£^TLCD 

LCD«*lilB2 6tt »BiW*&£<D«Jl^fT 

5 ^X^AfM^ t:^^^ U 2 5 tCDW^^x— 

izm&mwv* mklcd**»2 7 swm-r-sttiwiii 

0*^6 7^ (Vsyn 
c) , *¥H«H«^ (Hsync) , Si?D7J (C 
LK) i^fc^>T^< ^ >^£f£££:a&<afg^*r& 30 
0> L C D^tIUK 2 6 C D*SS 2 7 C^^^o 

LCD^-^fi^i sit m^~?z&m-Tz>m$k<D 

fg*»*> (AX) LCD^*[H]8§ 
2 G^tf^^/^'J 2 5^?>VRAMf-^g^2 9 Sr 
aUTtt*ii^*S^-^*LCD*Sag2 7^&j£ 
t^o C^TLCD^5K[Hlgg2 6H LCDSSS2 7 
OB^^^T^^-^SriDX-rStt^fcSo v 
RAM««e*3 1ll tf^ ; EU2 5lC*fLT$S 
^©aS*a*^»^ra*S:fT5fca&^, LCDSS 
0K2 etwctO^flcStlTt^^^rU 2 2tCA**n 40 
So ->XfAI/F;U2 8H yXrAt^f- 

[0005] B16H 35 2 <D'&M<D&ffi%:^'?7ri y 

?mx*$>z>* B16H ^t>tyz>&m* : t ] )mmcDm~? 

^fBltTS^^v-X^A^U 3 3 xXfA»i» 
IU1S 3 2 i L C 2 6 btl^ 0 

yXrA^^ U 3 3 fcH S'X^AfflJOSlfflSIH 
<h L C D^««fiiJ<7>^'r— ^<OM*^lE1S$ns d 

50 
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[0 0 0 6] H17I1 fi£*oa«tri5^*a*^-f 5 
[0 0 0 7] ftfisfcOWrH 1 4 -El 1 7 

[0 0 0 8] 0 1 4 K&^T, H*Pij 2 3 f4n>7 i > 

[0 0 0 9] 017 (A) fC&t^T, V s y n c = 
"1" ©IHHcHs ync**N (Y*#ft<BiB**) ©fit 
± " 1 " , " 0 " £** 0 ilf o Z. (O 1 EJtf)H s y n c = 
"1" ©BBtciff4i fc <o*^U7Uy>'a.*fT , 5o 
T, -^)^V sync- " l " (DWR\Z 1 mMftOi&m 
U7l/7^aSf?5uti:as. 017 (A) (08 n: 
iti#i^)Hsync - "1" ttjffBSU7Uyy 
aLW5fflMT»0, 017 (B) tt£<Z)S!M£4£;*c 

Lfc0-e^So 

[0010] Bl 7 (B) K:*3^T> H s y n c = 
"1 " cD^P^T^CLKCDS^T^OtttCXtt^f^tr 1 
H*?^^, ^SD, HJinZftOo 017 (B) <D 
8 2Ttijfr, i 5UB<DH*<D**£fT^ ^CDCLK 
3L%T**0T&5 8 3Tttj fir, i + 1 a 0*^£fir 
3o &*3. cKO^tC5fe*!oTH 1 S^ti^/^U 2 
5*^S^-^S»lE^ii^^*«>**, *n**H 1 
7 (B) CD8 4T&9, 8 STfi^^jBaew-r— 

[0 0 11] JElc, 0 1 6K:^T*W^U»/£<7jigEK 

^fcgl7 (B) O 8 6 <D8K^(D*Tftton«». 
[0 0 12] 

[0 0 13] flS2<Z>IBIIB£H **U7Uy>3.fcff-5 
^ Att«d*«<fc-r S C <t Tf * S o 

[o o i 4] mscomm^, ssij7i/y^?)fci6 

[0 0 15] f&4<Dffi&&\t* LCD^lUBSi:LCD 
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Ittf-eZti^ Z\ £ #> <=> L C D^laH&W&SffctfSSST 

[0 0 16] *5fi«tt, K±OWHI*»ftt, LCD^ 
*S.1tftftJt;*-tt\ LCDSSI§ll&©&»fl:S3HBU 

tc, iii»«**ffi«LfcLCD*3SS«*il«-r*;:i 

[0 0 17] 

[0 0 18] *»W©JB2©LCD**S?*tt. *^1f 

[0 0 19] #fgBJol3©LCDil^gB«, 
ftfr 5 B**ffi*K:»)t-rsiI**&Jt#S£ *#-r« £ 
[0 0 2 0] *B9!©JS4©LCD3i7KSjfitt, 20 

£. MIBbf^^^U tS^ii*., Sc^tBLftfr?^ 
«J»illl*»j£-r«VRAMTKUX«^3mi*a!t, M 

tB#£&*, m&mi<<DMm5>-t ^y-yzmszuy"** 
«5r- * * l c d $a%g§ ictem-r & L c D =f— 9 m^m 

CD^SCa^l-rSLCDT KUXffl^att^ 
St. ffifBLCD^'-^fl^kitfftfrfBLCDT Fl^X 30 
«** ©fcil M & * -i 5 > f & sfJfB L C D \ZM^ 
4LCD«P«^iafftt. S*A&LCD*SBR 

■MsIKKflMeU LCD**/^*JKO«EE«J#^aK:m 
«*«»-r««*0»i:. fflfBLCDTKU-Xfl^ftg 

y- h«aRe^£^-:$'*ft»s?«*t*£jjfe-r*a*?« 

MfSLCD^-^W^ftgfiLTx-^ 40 

«ncH«iD-rs«ffi*MHE'r-^*B»iiiaf;aa-r*fc 

I^«^^flLTliti>y- MSKBEESBlftrr* 
Sffl L T«»T * 5*- * 1ft tcmE ft TOOT * WEf*- 37 
B*ft*§/£©»*T-i^-r-£>iWf3L CDS*/U^t. 50 
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*tiltLCD«*Si, 
[0 0 2 1] *«WOiB5<OLCD*3S8«tt. 

-^ftiBft-rst'x^^^r'J £, Metr^^'jcM 

tf^^tUK:**^*, ^mL-ftfif^^USJ&ft 
»J£U ffiELCD*3S«fcH*©te«JBj£*fT"5VR 
AM7 Hl/Xllf$iait5VRAM7 Fl/Xft^ilfc] 

¥St. «Et*a*. m&mLcDMi&?'( 5>^ftw 

tffWfBVRAM7 KUX«^OK3iBI»^'f 5>y*M 
ELCDSSSCa»r*VRAMI!ll«fia¥ft 

^-^^©jS^mjim^ft^BKLT^n^ny 

- M»K»IhIB, x-**«»IIII&K:tt»U LCD* 
SJfEVRAMT H UX«-Jtftgf§L-TB®rr&Y— N 

V R A M 5 s - ^ ft £« L- T x- ^ B fC EPiPf -5 BEE 

ft wet- * mmm®& Kaa-r * it «e> ©pgnsx- #m 
mvim ^ a <t zs mmm^- z m % ft * « t tint * 

T'-^BKftttSnTfcJgCBBSf&SOlfflE 

[0 0 2 2] *«WO*6<OLCD***«J4, *fgSJ 
©11, 13, 14, Sfcfctl5©LCD*5S3SBK:43 

^t, mmmmuw^-mt, cmos-feticj;^^ 

[0 0 2 3] *^W7©LCDS*gl(i *%HJ 
011, 13, 14, *fc«15©LCD^SB»C43 

jir-7rtyi?tt-etot). ft«®«jEft«Jt-r-sci£ft 

[0 0 2 4] *^BJCD18<»L CDSSSiH #831? 
©*2SfcBJB3 0LCD**8«C*^T. MIBiffl^ 

[0 0 2 5] *fSWO»9<OLCD***Btt, 

[0 0 2 6] «©^1 OOLCDSigflt 
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[0 0 2 7] 

[0 0 2 8] ST. &5£W<Dmi£>^M<D&m\Z-O^T 

[0 0 2 9] 81B. *«W<&»l©*K©#»£*-r 
LCDSSSCD^D^ msmKits. A73 10 

S 2 S S Kl y - h *«» # 3 is ± t* 

*y— hMKKllIIIg 5 £fcB:5*— *IMUBlI3I&6 KMfctJ 

10, 1 S^tfLCDfflUHI-f* 1 7 

14, H3C^TLCD*^IhI8S2 6j5^BI1©«^$iJ» 
®K9fcA^$nT^-5. LCDBtWMl 711 LC 
DTFUXil^l O^itfLCDf-i'Bf 1 5 

[0 0 3 01 ffi#*ii»@K9H LCD*^Ih18I2 
SA;&£ft&LCD7'FU'X«^l 0£»IC, eft-T^c 

*y— msii i tf-?«i 2 •tsafcrrsfcftfcy- 

h«iaK«^l 3<ix-^iSiR{f#l 4i*t«L. 

y- i 3 hummm® 5 x-* 

*. S&, {f^iM«le]&9te, LCDr-^15$ 
■g>„ 30 

[0031] y- hmmw)mv&5\$, y-bmmm&m 
mmn^3, y-hmmnmm 3, T-pmrnwimm 
6«. 7-5'mmW}gimm®.mn4, ^-pmrniRis** 

1 4, pgsss^-^«^i 6£gi-j-iso. ma©y-h* 

[0032] @2u, *mn<nm 1 <D^m<DMm\zmi- 

•>'X? 1 9tCi3^Ttt, HK>ii2 0iV-7ii 

2 1 t&O. •r-^«C9JttI*nfc7 f -^* 

KMttttt*. y-7H2 i fcsnxa»ii*2 3 cos 
tmmznEEtmmm 8 iz&mztiz. 

[0 0 3 3] B3S. *«9!<&JSl©£iS<0»*K:*m 
S L C DSS8t©-W*wt^a y ^HTfeS. t*^ 

01X0, tf^/tU 2 5^©f-^ttM/t*ai 50 
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L, LCD«*»2 7's05 i -3'te3ISfT5WW#S:T? 

[0 0 3 4] yXrAI/F2 8H, yXrAi 

LCD**(Hl?S2 6 <h<OlW«)B<fc'5r-^©<iaS*fT5fc 
»«DAffl*«#»T*0. VRAMt-^)I#2 9I1 
Mf**^) 2 5 tLCD^7KtsIS&2 6 iCOfiScDIIi&x 
— 5r©ls££fT5;fc&©Affl;&»*Mrc*tK VRAM 
7KUXI^3 0I1 L CD^[pJgg2 
U 2 5fc»LT**ii**fctt«*HibStf'5^*pi ; E 
U#*©»je^-5fc*{><Ofll#»r*0. VRAMffiW 

*LCD*^(5Ig§2 e^b'^^^EU 2 5fCjlftlT-5fc 
J6 COMETS) 3 „ 

[0 0 3 5] L CDg^(HlgS2 6 «. LCDg^S§2 7 
CMLTLCDr-^i^ 1 5 i:«fc 0 H*<0«a^— * 
£fei£U LCDTKU-X«#1 OCiO-tCitf- 

[0 0 3 6] I4(t *«W©»l©*K<0»ttfc*5tf 

->-X^A*iJ»lHr8S3 2 £LCD^Kle]&2 6(4. 00 
K1fc^T&5i/X^A*^U 3 3 £##LT:f3 0. 
— 60«#^TS^$nT(/iS. -T&*D^. *^EU7FU 
xm^3 4, /t'J ^-^{1^-3 5, /%UMflfi^3 
6£fl|*;fclt-Jfirc , &-5„ ->X-T-A*iiPlsI8§3 2 7)^>X 
^A^^rU 3 3 (CT^-kX^rff LCD^i 

ieig§2 6tt. d*i5©flr#«£i*istft (/wot:-*' 

>X) tfcaiKrrs. L CD*^Ie18&2 6^7^t 

X*ff -5«-g-C«» S/X^AWtHlgSS 2(4. itie-CO 
fi*»t*»ttttlBfc'r*. Ctl^oOT^-feXticOlffl^ 
ftW4. ^t'J7mB*fi§6 5 t^^UT^-feX 
ffFnim^6 6 £ffl^T:>X^AfMt»lH]B§3 2Tff -5. 

[0 0 3 7] H5tt, #$SSI?B<0*1 
SLCD^[5Ig§COpSffl^5S-ryn->57KTfe-5. >X 
^AffliJ^6i>XT-A^-^ff^3 7C:«fcOA;>7£*l/fc# 
^ii^X-^tt. 7-f hA*77r3 8Sii;TLCD^ 
^3§2 7 t hrt^t'J 2 5 K-tJUftlJI&ofca*, 
T&ito*,. L CDf- ^Mf^t 1 5 StHVRAMf- * 

fcBStlfc^-^ttU- FA'y 7r 3 9 SraUT->X?A 

-f FAy7yW»«^5 6t'J:0. U — 3 9 
<DS9Wtt U - F A*-y yypimm^ 5 7 fC«t 0 7 F UXtt 
ffg|ft4 1 A*ff "5. 

[0 0 3 8] vXT-AffliJA^CO^^g-ji^-^^ji 
**»©iW»f*fif-5fc«e>»C, ->X-^A*W«#4 2#7F 
UX»J»IhJ&4 1 K;A;fc>£nT</>.5. Sfc. TFUX$iJ 

UXlf^-4 O^trt/tU 2 5*3<fctfLCD*7K§§2 
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7 <DT FWXK^n^n^lftU VRAMTHUXif 
3 OfeitfLCDT FUXfS^ 1 0 <h LTHi^t* £ £ <t 
feCt, VRAMfRlflHI*3 1 *J:t/L CDftflUffi^l 

[0 0 3 9] 0 6 tt, *5SW<Z)fBl(0*«<0»l8lC43W 

nOPc hMOSFET8 8tl^cONc 
hMOSFET90(DHK>tii:, ffi^PchMO 10 
SFET8 9£{&cDNc hMOSFET9 KDir—hM 
SiiCOfttfot^S. P c hMOS FET8 8 tNc 
hMOSFET9 0 <D?- P c hMOSF 

E T 8 9iNc hMOSFET9 1 C7) K >«filtcS 
tt-T£ (0*93) a *&. PchMOSFET88, 

8 9<?DV-X«W4*S«C*««Cftttb (0*9 4) , N 
chMOSFET90, 9 1 <D V — XWKtt^ > H tC 

(0*9 5) . 

[0 0 4 0] H7H *%HJ0DB1 ©**<0«JBfci3W 

i9<DV-^ti*5©ffl^9 9t, a— 
^97 (©Ul*TiB*0«StrlS»Kf § « 1 0 0 LiflX 

fi^ti, wvm^m^ i o i Twom^znfzttiti 1 o 

6^I0nwU7^;^9 7KA*£n£o Pi* 2 3 

[0041] B8ii &mm<om i (o^m^mm^m^ 

Sr^T^-l' 5 >^ft-hT*§, 30 
[0 0 4 2] *%0J<7)^ 1 ©^SfiCDJ^ffiOSbfPtr 

-3^ti 1 -08 S#fl|LTWIHtlftWT«), 
[0 0 4 3] if, *«W<0*JBE«»@B«r45(riT, £ 

<£> Jfc 5 tC«JESrffiKr-r & 1>T 0 6 43 cfc £K0 7 S ffl 

[0 0 4 4] «ffi«}#|HlK©— WIS:^-rH6fc*30^T 

2<0«fi*«H*2 3lcEPttJ*tl-5. BHlDSn&«£EI4« 
JE«»EIBA8©#^>l-9 2^A**n*, **13&«« 40 
iE«JE<D«£\ Pc hMOS FET8 9iNc hMOS 
FET9 l^y-MI(;4x.btl, PchMOSFE 
T8 9MFFttI, Nc hMOSFET9 l^ONtt 
t£<h&0, *<>h9 3^7/b f tftX^^0Vtf ( t 
£o ^>F9 3H PchMOSFET88iNch 
MO S F E T 9 0 <Z)y- h tSi: t)S«Sftt* 0 , P 
chM0SFET88^0Nttl, NchMOSFET 

9 0^OFFl«Ii:ft0, 4W > h 9 2 tt«««JE"C* 
^T^o ^niriO, h7>yX^19TOFFttit 
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tC, 5*—^* 2 2<Dn$LifiO V<Dm&\Z\$* PchMO 
SFET89(hNchMOSFET9 O^ONttltfi: 
9, *-f>h9 2B0VT^ttSo 
[0 0 4 5] «ff#j#l3K<&te<0W£^|g 7 tC&t^T 
h7>yX^19OTNttI^lxh, ^-^2 
2<Dmi± (£JTF. VOtfBT) ««!E«KflHltt8(0#-f 
>H9 9KA#;5ft*. fit, 0 1 f^lTIf ^»J»0 
K9il ^>h9 9t#OM0 2^ft«jn4J: 

5icT^a^x<^^-9 8<o«o#*.e^i o i &mw 
:nrao, f-^»2 2i:4*.e>nfctfivo 

*^7-y7tP7 9 6K:A^£*l, ^t—v?* 
□ 796 (Z)fflAtLt|gtffiVO<!!)fE^ffl/jSft§. 

n-/tx^^;i/^9 7^mti l o on. 3fS^«FPfl»^ 

•ffivo-css-r*. 

[0 0 4 6] *<D», HI fc*-r«#ffl»l9tt9HU # 
^>M00i#<>M0 2*t&lft£n*<fc5K7:J- 
Dmyf9 8*«J0»*ffi** 1 0 1 KcfcOWtTT 

flM. £<0ftW*?-$rJR2 2 K«teVO**EPijn£n 
T^SBflfcfrSo fLT, ^Stt, P-/1X^^;i/^9 
7 C!)ffl*^f-y7tD7 9 6 KA^Sft* diK 
cfcO, ^/MOOIiVOtfSgn, #il/j-y7 
*P79 6H m^mJE^A*f«JEi:[pICtCfj:^>J:o^ 

4)1? 9 7H f^OffiA0)t/hS!li^Jl/T-y7 

*P7 9 6<oA*tgasnTm**«*«-r*c:t*s6 

UTt^o SliU 2 3H > M 0 0 tC&^£tlT* 

[0 0 4 7] *5ji0LCDS*8&ffl^ti/X 
TA&mttlZ-D^xmi, 02, 04, H5*5ctDfH8 

BPtbT^rti^, «ffi«J*IiItta:LTttBI7(D 

[0 0 4 8] H5<©LCD**|HlK2 6tC*5t^T, 
"TjU^-^mnS 7 chVR AM^-^{f ^ 2 9 O/Ui 

l*16tfyh, KiJ^-^Mf (0 1 CD 16) <£>A*X 
(8**8 KyK 0*0, «H*#2 5 6Hff(D*£«M 

trttScDBSPij^i®^ktCSST^n^ig!g^l5iB3-r 

[0 0 4 9] C1CD«£\ 1 [BlCO^X^A^-^ff ^-3 7 

[0 0 5 0] H*Pij<Z>E#ftt. i>XfA»byXf 
A7Kl/Zff^4 0l:^M7KUX (SAijit**) 
W^Snstii&K:* y7rAr"-^3 7t:§gf 
— 3? (xxxk ; ig5t4;H h*0±(Z)3A< bUfiM 
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(08 4>4 3) „ 

[0 0 5 1 ] LCD *SHB 2 6 ft©7 H 1/ 
4 111 §Wofc->XfA7Hl/XSAij^VRAM 
7Fl/XVAijiLCD7 FU*L AijK^jftttirtU 
VRAM«»«^3 l*5«ktfLCDttfl|«#l 7 

uCWaVRAM«)(HI^3 1tll tr 
t^^UA«DRAMt»tltfRAS (n^7Fl/XXh 
D-y) , CAS (*5A7Hl/XXhD-y) , WE 10 

[0 0 5 2] L CDffifJ»m ^ 1 7 i«\ LCDMN< 
^^JUBEO, 1 <hLCDftMi^LWRT$) 
0, JKOi^KL C D/H K B E 0 tL 

WR^T^r^f ^TtB^n&o S/X^A-r-^ff ^-3 

2 6©7-fM'y7r3 8T7yf, ##Ji?-tt> LCD 
*iJPffl^l7, VRAM»f|^3H:HlLTVRA 20 
Mr-^(l^2 9^j:^LCDf"^l^ 1 5 
ftZ> 0 VRAMr-?fif2 9 fcliiaan&x-* x x 
xkH 0 3 t^TtiT^^U 2 SfcKltSnSo 
[0 0 5 3] 0 1 d&^T, LCD»JW5*§1 7CDLC 

D**a*«^LWR==o^cto^-^capB*6s*(iia 

(08(7)4 4) L,&LCD**»2 7 ftcDff #frJ»[nJS§ 
9lt A**n&LCDT KUXLAijTi^SKy-N 

7 s - ^ g s j t a » x - ^ x - ^ d s j * ^ 
*s-r*. y-h*. f~^i©s^ti:2 5 6 (2 cd 
8*) *cd^§£\ y-MRaR^i^-^naww* 30 

tt«hfcfc8*4:ft:-5o Z^lZ. «#fM»@B9TH L 

Pgii^-^Tk^^^LPgli^-^m^l 6t-a^f 
£ e LCD/H K^-^I/ffl^ttifO/^ hJ&*W2to> 
LT«£=b*U ZOm-StLBEllbt'OTi? 
f^^^ (08CD4 5) «*HM»0»9 

[0 0 5 4] fcis. aii:sttil@Bilt Aii^n 40 

[0055] hi ^-r^-^WKftiaBett, 
22) **«k^*HS"rs«fivkTKi&"rs ms<D 

4 6) o £;TU;:<fc9, LCD^MTO i ^JgCD^ 

-#mzmmznfz3:T<D h ^ >^x^cd f u-r >m® 
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[0 0 5 6] y-h«*»EH»5H A*£ttfc 

y- h«^w^-^ g si ty- htKsnasws^as 

tJ* jff B©y-h«Yj (020)18) 
nfctftTIfttS (0 8CO4 7) . ^nir±o, LC 
D*Srs*;i/ 7 i*i<d j fx a<ay- h«Stc«^$nfc h "7 

;b-£T j fx i @ <D h ^ > S^X ^ cd V- A k 
i:ftSt5«ttVki«4A 6 ntW P i j A* Itf M k KJS 
^f^n^>o mmiz. 3th7>yX^ 1 9<Z)V-X«S 
2 1 ^«ttanfc*JEE«SP0B8lcSK«fiVk#ff» 

[0057] c <dbs, i my,K<D?-?m*?g i i&,ttiVtm 

[0 0 5 8] ^ctC, Pi j. Pi + lj, Pi+2j, Pi+3jcDil 
ttUfc4o<Z)B*£, ^n^npglk, 1, m, n KM 

[0 0 5 9] y^f^iSlJii^B. l^yXrAAWh 
<^»yjHBE0, 1, 2, 3^TTi7T->r 
^7$n, yXTAf-^/Urjir-^nml kT^tfj^ 
(0 8CD4 8) o LCD*SBB2 6lt ti^f 

VRAM$iJWf#3 1 SfflViTMWSrff 5 (0 8 
CD 4 9) o 

t0 0 6 0] L CDm^2 7 \ZftUTlt¥ftV> 

^-CT\ L CD^EIB 2 6 <D5*f hAy:7y 3 8 

*mm 5fc*tL-T*-TT«<o2/w h i k^m^f 

I), 7F1/XM10SS4 1H LCD7Hl^Xflf 10 

Fl/XL AijchL CD/H h^^-^HBEO, 
1 £2*£*>7i?<r>r (08CD5O) . jft 

t^T, L CDr- ^/tXf^_h#JcD2/t'Y h nm. LCD 
T YU7.m^\Z7 Fl/XL Ai+2J, ^tli2*cDLCD 
/Mh^-^M7?f^«n (08 (D 5 

1) o 

[0 0 6 1] HlfCfe^T, «#ffl*Pll!»9tt, gJt«l 

of:2 HKDfemtcM UTMt- 2 EElT^cD^-^SiRff 

£T^tV :/T§tt?Xo£:B^ 2*©LCD/Hhi'^ 
-vOPLBEO, LBEl^f:7^r^yt^^ui^ 
6, «#W»ia»9l4, ifA*SntLCD7Fl/X 
LAijtLCDx-^ l k £ 0 , -r— ^«§UI05ffi *t 1 4 
fCDSi, y-h«««fi#l 3fCGSj. fLTEIr 

-*e#i eicTks^fcKjtsnfcRFM^tai* (0 

8 CD 5 2) Ufcft, ^-^IRaRe^l 4KDi + l, K 
H^-^fS#l 6trTI*^»K3e*nfc«FlH>S:Wtfl* 
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(H8<7)5 3) o WIWZ. LCDT Fl/XL Ai+2 
j, LCDf-^nmSSltSO, 
4trDi+2, Di+3<OIHT, BaHx— ^fl^f 1 6 {CTm, 
TnCOKiTfai^'r^ (08CD 5 4, 5 5) » 
[0 0 6 2] y-h«UB»|g»5, ^-^IMEft 

So 

[0 0 6 3] H4{C*5^Ttt, LCD^*Ih1SS2 6 tt. 
CD^UT F VX{f^§3 4, ^^EU'T— *«#3 5*3J; 

z***:vmmflm3 6«, ±*l^vramt h^i 

§30, VRAMt-5 ? (H^2 9^^tfVRAMS]«S 
^ 3 1 tmCmfr&'f&o L^U LCD**IUSS2 6 
^vZrA^^U 3 3i:79tXtS«^ Sf^^EU 
T*-feX«#«#6 5£T^7V:/Tffi;/jU -€-ti*S 

3-\<£>T^-trXi£<f T&tftitf^U T^irXf^pJft^- 

CD^BB^Si/XfA^^U 3 3^CDT^irX^oJ 20 

[0 0 6 4] L*>U H4tc4o^TH, LCD^EIB 
2 e^yXfA^^E'J 3 3^7^XM*<£>7t;«~>X 
f 5> ©I*fc^t T* -5 C t 5 t , LCD 

PSfcltt, S*MtCvX^-A$W[HlSS3 2tez>X^A*^r 

[0 0 6 5] ^(', **^<0*2 C7)*JSCD^{C^^T 

[0 0 6 6] B9tt* 2 (0*ifi<D*fS**-r 30 

LCDSSS^Dy^H-r**, tiREIKlft A* 

stifc««2 sacy- h»B»**«ffi«#3;fe<fctf 

[0 0 6 7] m^ftllffllHlB&B 5 8 tt, A*£*l7cVRA 
MTHUXft§30, RASf^59, CASjf§60 

3££j*HJrtU VRAMr-^11^2 40 
9, C ASfl§6 0*^»«x — 1 6 S^fiEffl* 
lT£o ^-*IMB»l§f!8 6tt, ^-:?*£iit#H§^l 4£ 
Mr-mieSAAU MS 

[0068] gioit *%wcDm2co^M<nmmiz& 

L C D^8!0)^JSStyn 7 ? BTj&5o L 
CDS^tUSSB 6 2 tt, '>X^AffiiJ^^(DM*tcS^^ 
T> hr't^^U 2 5^co-x"^<^)#^iA^fei:n;t:^ 50 
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tTt/€ f j2 5ii s^~^£fBtrrstB« 

LCD$SaB6 4ll ^5*— 
t^SSfST^^o :n^t VRAMf"^fIf 2 
9, VRAM7F l/Xfif-^f 3 0 , VRAMftlWif 3 1 
Tj&a^trT^So L CD*^|3B&B 6 2 tCtev-X^A 
■r-^Ma^ 3 7 , yXfAT F UXffi ^4 0, >X^A 
©JWf^§4 2lC«fcf9^X7 L A*^g*S:#x.e>ns 0 

[0069] huh *5eso* 2 <Dmm<D&m\z& 

Kl/XftsWlU&SB 6 8*4, A*$n^yXrA7 Hl/X 
0*5,J;tf>'X7 L A#J»{S^4 2 SrSlw, VRAM 
7FUXlf^t3 0, VRAMSJWH^3 l^MAT 

So vX-r-AA^OS^tf-r^^^'J 2 5*>e><z>a^ 

VRAM^-^ff §2 9 ^^TLTA^^n 
Acx-^Et 7 7 3 9 f^y^tlv-X^A 

^~3Mf ^3 7 iZtiitjZn&o -Jj, yXfA^^COf 
^t^^^U 2 5^<7>»#a*cO»^ i/XfAr 

7/38 ^y^ttVR AM^--.*fg^2 9 \Zltitl£ 
n^o fc*3, ^< h/t7 3 8<7)Wl»tt^>f h/\*y 7 
T 5 6K<fc!K U-HA7773 9<DfWWttU 

- FA77rMifl^5 7 fciOT HUXftlliHttB 6 

8 fflft o o 

[0 0 7 0] Hl2tt, *fSW<0» 2 <0*J6<0»IB^* 

$.^0 DRAM^yi-JI/6 311 DOTFUX9t:y 
K ^?7A7 FUX 9 fcfy K f-?W3 2t:7N 
t 2 5 6 Kx 3 2 tfy h«)E»SiS^Tti5o LC 
D^/1*;U7tt* X^f^J, t> 1 0 2 4 (2 CD 

1 0*) G>H*»S#t?. 

[0 0 7 1 ] COim^, yXfA7 HUX«#4 (Mil 
8*Mt&t), #«-^*SA19, SA18, • • • SA 
03, S A02t*T^tlC"r^o RHttC, D^TFUX* 
RA8, RA7, • • • RA1, RA0<fcU #^A7FU 
X£CA8, • • • CA1, C AOch^T ^chtlfSo 

[0 0 7 2] 1 4ty-HW{fl^ 

13tt*l:iO*Mt&0, £-{I^t£DS9, • • 
DS0£GS9, • ■ GS0<h^T C^^TSo 

[0 0 7 3] /W FWf^^vX^A/W 

h-f*-^HS^6 9t*7A7Hl/XXhP«^ (C 
AS) fl^6 0**ftfft4*foWL, SBE3, • 

• SBE0£CAS3, • • CASOtlt^i 

[0 0 7 4] HI 2T?ttH*P00*^P30<OP»»l 

f-^SDRAMtya-^6 3©n i )7Fl/X=0, 
^J7A7Fl/X=0^4/H hfClBK^n (HI 2 <£> 7 
4) , P0l*^P31<O4H*»<^BW'r--^ttn^7H 
UX=0, *7A7Hl/X= 2 5 6Klf2ti£n£ (13 1 
2<£>*7 5) C^JSlT^^o d(7)ii£r, yXrA7 
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\ i U7>mn4 0 ti V RAM7 0 <Dttfo\t, 

RA [8, • • • , 1, 0] =SA [19, • • • , 1 

2, 1 1] 

CA [8, • • ■ , 1 , 0] =SA [10, • • ■ , 0 

3, 0 2] 

[0 0 7 5] —Jj, H9f:StLCD$SSB6 4 0|| 
nmm\£\$$B 5 8 AASft&VRAM7Kl/Xfl 

VRAM7 KUXff^3 0 tx-^^5iiR«^l 4 10 
iy-hilRfl^i 3<D*fJfctt, 
GS [9, • • ■ , 1,0] = R A [8, ■ • • , 
0] , C A 8 

DS [9, • • • , 1, 0] =CA [7, • • • , 
0] , X, XtftS. tfy h" XX" tt, 

CAS0^7?f^^t»ftlf 0 0" izteO* C A S3 
3&*7*^-f ycfttifi" 1 l" i«f&<7)C 

[0 0 7 61 11 3H *569l<0fB 2 <B*tt<D»«<&» 

[0077] *5tm<Dm2 commomm^mmz 

[0 0 7 8] H*Pij^lg»Ttt, vX-r-AfiiJ^^v-XT- 
AT FUX«^4 0 tr^KT Hl/XS Ajj^fflASn* 
iifefc, yXrAf-^ff^ 3 7 f^Mf x x x 

E0, >X7 = -A*#ii*fS#SWR*t7i7^r^^j-$n 
£££:Tllfl^£n£ (H13O7 0) 0 30 
[0 0 7 9] LCD^[aISSB6 2rtC0THUX$tJ»l5] 
SOTot^Xr^7l«I/7SAij$VR 

D S [9, •••,1,0] =c A [7, 

-CA [7, 
= CA [7, 
-CA [7, 

t^5i#TTfi2 tfy hJ£Vrifl&ifrr& (81307 
9) o mm^-fm^Z, Tk, Tl, Tm, Tn£tf>3« 
STrffi^r^tx^ (Hi 3<7)8 0) o &^t;^-f5>^ 
*4, 0 9fc*T^-*«B»laIft6, y-h*UK»|in» 40 

[0 0 8 4] &*5, y-h«KftlHl»5, ^-*SUB» 

HISS 6 , LCD^A^^7CD»fPt3^>0iTtt, ±i£L 

[0085] $k±ism\siz&o\z* m2<D%m<omt&\z. 

FiHi;i:LT*0, LCD*^|i|gS**fll|«itsns. 
[0 0 8 6] 50 
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AM7HI/X, f&t>'5DRAMC0D^7Kl/Xi:A7 
AXKkXtC^J&ffi^U SfD'JTKl/XRAijSV 
RAM7F l/XHm Z 0\ZtiitS. f-nxxkSVR 
AMf-^1^2 9tcm^U WE 6 1 ^T^^^^tC 
L (B13©71) , ^*»3esnfcI^WcO«RAS 5 
9^y^T-^y^*r-5 (il 3072) o 
«J£SftfcBS[BJ(0«VRAM;r KUX<a^3 O 
7Fl/Xt:SEb, CAS0£7^T->r:/K:T* (01 
3(7)7 3) » eJl±(0»ff ItctO, f^xxxktttr 

^^eu 2 5 Kiaissn*. 

[0 0 8 0] M&commPi), Pi + lj, Pi+2j, 

Pi+3jc7)*^Lfc4^<7)iII*£. -t-ftHetlW* k, 1, 
m, n {Z^mTZ>m^\Z'D^Tmm'?Z>o 
[0 0 8 1] ^X^Affi'Jj^te, ±iS<Z)yXfAM h 
(LBE0, 1, 2, 3) 6 9*^T7?f 
Y 5>X^A^~3Mf^3 7^4^-^n 

m 1 k^W^S*!* (HI 3(0 7 6) . :>Xx-AA-f h 

LCD^0i5B 6 2BCAS 6 0 ^4T7 47-x>f 7\Z 
-§TZ> m 1 3(7)7 7) o VRAMT hTXM3 0, V 
RAMx-^ff^2 9, R AS 5 9MffWE 6 1 CD» 

-<iTt4lKej§£«<o 

[0 0 8 2] CAS^TT^^TSttKto&LC 
Dg^SB 6 4^{f-^©Jffl[Hjg&B 5 8*4, 4 0(7)^-^ 

«a««#i 4 f 3^^^^^- 

^ff^l 6<D&j]$:ft 0» u^y-hiI^13 
tt^fl, GS [9, • • • , t, 0] =R A [8, • • 
0] , CAKtteD, HI 3TJ±C.nS:GSj (HI 3<D 
7 8) tiBiELT^So 
[0 0 8 3] x-^«a#MS^l 4 14. 

• • , 0] 

• • , 0] 

• • , 0] 
, • • • , 0] 

mmomm ±m^rz^m\z^^mi m 

(7)t*T r ^^ :: EU / \<7)T^-trX^^ ( i:^0, ^tltCft^ 
[0 0 8 7] »2<Dj»*tt, «SU7l/^yal:f#5h' 

[0 0 8 8] »3<0«**tt, 7h>X^a^ii 



0, 0 == DSi 

0, 1 = D S i + 1 

1, 0 = D S i + 2 
1, 1 = DSi+3 
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[0 0 8 9] SS4 S£*L CDS^fHlgSchL C 

**^g£&ofc*§** LCD^«<7) I/F£BE#<£> I 
/F, 0iJX-«^^:t9 I /F*yXfA/U I /F\Z&t) 

[HI] *«WO*l(0*Jfi<7)»JB**-rLCD**S 
(D^O^^STfe^o 10 

[0 3] *^<0|gl^jSfi<0}g»(c:45ttSLCD^ 

[0 4] *5!^<7)^lCO*8fi<D^16^45ttSLCD^ 
gM<DftH^0«J^^-ry □ y 9 0T&&* 
[0 5] *^BJ0D^1 ©*JB<0»*^*5H-SLCD3iS 

[0 7] *«*C>*l©*llfi<D»«ti3t'tS«ffi«l#ia 

[0 8] *%m<nmi<DnM<Dmn<DWift£nt'r*<t $ 

[0 9] *%B^(7)^2O^iSc0^ffi^^TLCD^^f§ 
[0 10] *aSW(?!)JB2 0*llfiO}B«^45WSLCD* 
[0 11] *«W^*2CD*JSCD»»tC*5W4LCD* 

^m^^mm^^-tyoy^mx^^o 30 

[0 12] *^9Jcom2CD*i®(D^tC^^^tfT r ^^ 
^EU tL CD/1^;KO*fJ6Sr^"r*jS:EI"e*So 

[013] *^Hj<7)m2 co*sso^cDffi^**T^-r 

[0 14] Sf*OL CD*^*;P^^a8#|jfiS:*T«E 

BS0-e*^o 

[0 15] m 1 Ofi£*cOgW^^TL CD^iKggcoy 

[0 1 6] g 2 D 7 ^ iT'i^o 

[0 1 7] S£*<Dfttlffr*3WS**^-f 5 >^£^"T0 40 

1 m«tHjg§ 

2 sag 

3 hiiiiififtfl^ 

8 *ffiffi^til^ 50 
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10 LCDTK^fl^ 

1 1 y-hm 

1 2 

13 y-h»a««# 

1 4 ^-^i&iSWfl^ 

1 5 LCDr-^ 

i 6 mm^-?mn 

1 7 LCDfMfflUg** 

18 y-MRYj 

1 9 h7/yX^ 

2 0 KH>ti 

2 1 v-xli 

2 2 ^~9mx\ 

2 3 H^P ij 

2 4 y-h*K 

2 5 tf^^^U 

2 6 LCD^mgg 

2 7 LCD^SS 

2 8 yXrAI/F 

2 9 VRAM-?— 

3 0 VRAM7Fl/X<I§ 
3 1 VRAMffl»<S*§ 

3 2 5/X-5rAW»imK 

3 3 yXxA/^U 

34 /^euynuxfs^ 

3 5 T^U^-^fH^ 

3 6 y<^U$0«M^ 

3 7 f>X^A^-5MH^- 

3 8 ^-f h/t7 7 7 

3 9 U-F/^y7r 

4 0 yXfA7Hl/X(I^ 
4 1 7 

4 2 ->7fAM»i^ 

4 3 7 Hl/X$iJfflI|HlS§4 l«UBf*KWlMi';t'£ 

4 4 fg^$fjffli[Hj£§ 9 ^ i H*je*hM ^ ;p**w-r 

4 5 lcd/h h-r^-y;i/ 1 *W >7 2t-4 7 

4 6 5*-^»XiK*ffiVk&Win 

4 7 y- hmy jizmmm^wiu 

4 8 T KUX»I»|IIK4 1 **4H*M*rtM#Jl'£ 

4 9 tf-r^^^'J 2 5 K*^x--*a*»€r&*n£> 

5 o mnmm\B\m9^2mmMm^^ ^Ji^m-r 
£#-r > n i 

^#-r>h2 

5 2 ^-^«Xil£*fi:Vk*fiPfln 
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5 3 7 s — ^«xi+nc«ffivi*BiiD 

5 5 : T-$rmx\n\zm&Vn%mn 

5 6 9>f FA777«^ 

5 7 U"FA7 7 7M«fl^ 

5 8 fi^flWWeJl&B 

5 9 aryy Fi/xxhn-y (RAS) «J§ 
60 *7A7KI/XXhD-y (CAS) 

6 1 h4* — Zf)V (WE) ft^ 

6 2 L CD^SEIB&B 10 

6 3 DRAM^ya-Jl/ 

6 4 LCD^SffiB 

6 5 ^tU7?tXB*fff 

6 6 ^^E'jT^-tXtfpjm^ 

6 7 R$Hf # 

6 8 7KUX»I«WI38&B 

6 9 yXrA/H h-f ^-^HS* 

7 0 T Kl"XftiJ»I§l&B 6 8**lH*M#rtM ^ 

7 1 7 FUXffilWlHjgSB 6 8^tf^^^EU^<^^ 20 

7 3 m^SWllISSB 5 8»7A7 Fl/X^>y 

7 4 H*P00, P10, P20, P30<htf^^^6U <t 

7 5 a*POU P 11, P21, P31t ti^^U ch 

7 6 4TOyXfA/HK*-^ (SBE) 30 

7 7 ^TOA^AT Kl/X^ hP-:/ (CAS) 
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7 8 f-hmmmtn\z.^mf-9 (Gsn **m 
& 

8 o Bn^-^e^tsax-^^jB^uiAsns 

8 1 j fTgcO 1 ^-f >fiOij7l^;^IM 

8 2 j ff i J»JB<flH*<Z>^* 

8 3 j ff i + 1 5»JSOH*0*^ 

8 4 j ff i 9J£ i + 1 ^J<Z)iii*x— ^COtt*i&* 

8 5 j ff i + 2nt i + 3m<Dmmy"-?(Dn&& 

8 7 LCDS*A*;KO*Sffi 

8 8 ni£fcnm$&A<DP ch-MOSFETl 

8 9 «JE«J#[5]iSAC0P ch-MOSFET2 

9 0 mffi«^0SSACONc h— MOSFET 1 
9 1 m&&ft\B\$&A<DN ch-MOSFET2 

9 2 mj£&&m$&A wco*< > k i (mmz&m) 

9 3 «JEEffi#lEl&Art<Z>/lW>N 2 

9 4 ^{£&0&AftCD4W>h3 (««K:«tt) 

9 5 «JEE«i#II]&Art<&3R>f > h 4 (GNDtcSc 

IK) 

9 6 mK.fc&^&fc<v#)U^->>y*uTiB\m 

9 8 mfe&ftm&BpKDT-fUtfX^ 

9 9 «JEfi5«F@KB^<75«l*«aEA*fi*, T^P 

^X-f ^^cOAtr 1 

1 0 0 »Kffi«plHlKB*^0«JS«IEEm*«^, 7 

^P^X-f v9-<DXil2 

1 0 1 7-^p^x-T y^^cDWDWz-m^ 
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